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Description 

1 . Field of the Invention: 

[0001] The present invention relates to a vehicle con- 5 
trol system, and particularly to a vehicle control system 
for controlling a vehicle-mounted device, using a porta- 
ble transceiver (transmitter/receiver). 

2. Description of the Related Art: 1C 

[0002] As vehicles become more intelligent, many 
proposals have been made to control vehicles with less 
operator effort. Japanese Patent Laid-open Publication 
No. Hei 5-71257, for example, discloses an automatic 15 
door-lock device which can automatically lock or unlock 
vehicle doors without a manual operation for locking or 
unlocking. This device, referred to as a smart entry sys- 
tem, unlocks a vehicle door when it detects a user com- 
ing close to the vehicle, and locks the door when it de- 20 
tects a user going away from the vehicle. Specifically, 
when a dedicated portable transceiver carried by a user 
receives an ID request signal sent from a vehicle, the 
transceiver returns a corresponding response ID to the 
vehicle. When the response ID is confirmed as an au- 25 
thorized response ID on the vehicle side, a door of the 
vehicle is duly unlocked, while otherwise the doors are 
kept locked. In this manner, an authorized user can au- 
tomatically unlock the door without manual operation 
when he enters the vehicle. Likewise, when the user 30 
simply leaves the vehicle without conducting manual 
door-lock operation, the vehicle door can thereby be 
locked automatically. With the above arrangement, the 
user is released from the risk of leaving the door un- 
locked and the duty of troublesome door-lock operation. 35 
[0003] In the above smart entry system, a vehicle 
must continually send ID request signals to search for 
a portable transceiver carried by a user. When a trans- 
mission area for the ID request signals is set covering 
too vast a region, a user approaching the vehicfe cannot <o 
be easily recognized. For example, a user who only 
passes near the vehicle may erroneously be understood 
as a user preparing to enter the vehicle, and the door 
may erroneously be unlocked before the authorized us- 
er reaches the vehicle. This is undesirable in view of 45 
crime prevention as it may cause a risk that a third per- 
son would get on the vehicle. 

[0004] To solve the above problem, the transmission 
area can be made smaller to aid accurate determination 
of whether a user is in fact approaching the vehicle. 50 
However, this arrangement is not desirable in terms of 
control as it may require formation of a number of de- 
tection areas using a number of detection means for full- 
time observation, leading to heavy use of the vehicle's 
battery. These problems, such as early control timing 55 
and waste of battery power, also can occur when vehi- 
cle-mounted devices other than a door-lock mechanism 
are controlled. 
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SUMMARY OF THE INVENTION 

[0005] The present invention was conceived to over- 
come the above problems and aims to provide a vehicle 
control system capable of accurately recognizing ap- 
proach by a user and controlling a vehicle-mounted de- 
vice at an optimum timing while suppressing battery 
consumption. 

[0006] In order to achieve the above object, according 
to the present invention, there is provided a vehicle con- 
trol system, comprising large area ID request means for 
sending an ID request signal to a portable transceiver 
present in a specific area around a vehicle to form a 
large area; ID verification means for receiving a re- 
sponse ID in reply to the ID request signal to conduct 
verification with the response ID received; area switch- 
ing means for activating at least one detection means 
using a detection area smaller than the larger area when 
the response ID received is verified coincident with a 
reference ID; and control means for controlling opera- 
tion of a vehicle-mounted device based on a detection 
result by the detection means. 

[0007] Here, a "large area" represents a detection ar- 
ea with relatively low detection accuracy which is formed 
having a radius of approximately 10 m with the vehicle 
at the center. A "small area" represents a detection area 
with high detection accuracy, which is formed in a region 
close, e.g.. within 1 m in radius, to a specific point on 
the vehicle, such as the driver seat door or a passenger 
seat door. A "vehicle-mounted device" may include a 
door-lock controller, a lighting controller, an engine start- 
ing controller, a driving condition controller, and so on. 
[0008] With the above arrangement, since the detec- 
tion means using a small area is activated after confir- 
mation was made that a user carrying a portable trans- 
ceiver entered the large area formed around the vehicle, 
highly accurate detection operation using a small area 
is carried out only when the user has approached suffi- 
ciently close to the vehicle. That is, as such detection, 
which consumes a relatively large amount of battery 
power, is performed only in the case where the user has 
approached sufficiently close to the vehicle, wasteful 
consumption of battery power can be suppressed. In ad- 
dition, when highly accurate detection is carried out us- 
ing a small area, approaching state of a user to the ve- 
hicle can be highly accurately detected. As a result, the 
vehicle-mounted device can be controlled at the opti- 
mum timing. 

[0009] As stated above, in the above vehicle control 
system, the control means may control a door-lock con- 
troller for controlling locking/unlocking operation with re- 
spect to doors of the vehicle. 

[0010] With this arrangement, verification with a ref- 
erence ID for door unlocking operation completes at a 
timing when a user carrying a portable transceiver en- 
ters the large area. This enables subsequent swift and 
reliable recognition of a user in a small area, so that the 
door can be smoothly unlocked at the optimum timing. 
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The control means also locks the door in response to a 
user carrying a portable transceiver going away from the 
large area. 

[0011] Additionally, in the above vehicle control sys- 
tem, the large area ID request means may form a first 
large area and a second large area in lateral directions 
with respect to the vehicle on a driver side and a pas- 
senger side , respectively, at a predetermined timing, 
and the area switching means activates individually at 
least one detection area formed either on the driver side 
or the passenger side of the vehicle, based on a re- 
sponse ID sent from a portable transceiver having en- 
tered at least one of the first large area or the second 
large area. 

[0012] The large area ID request means may form the 
first and second large areas either at the same or differ- 
ent timing. 

[0013] With the above arrangement, as only the de- 
tection means on the side to which a user carrying a 
portable transceiver approaches is activated, wasteful 
battery consumption can be further reduced. Moreover, 
as preparation for, and execution of, door-unlocking op- 
eration is applied only to the doors on the side with an 
approaching user, intrusion by the third person to the 
vehicle through the doors on the other side can be pre- 
vented for improved security. Further, formation of the 
first and second large areas at different timing can fur- 
ther reduce wasteful battery consumption. 
[0014] Yet further, in the above vehicle control sys- 
tem, the detection means may be small area ID request 
means for sending an ID request signal which is different 
from the ID request signal to be sent to the large area, 
and the control means controls operation of the vehicle- 
mounted device when the ID verif ication means verifies 
that a response ID in reply to the ID request signal sent 
from the small area ID request means coincides with a 
reference ID. 

[0015] With thjs arrangement, as ID verification is 
made twice, detection reliability for an authorized user 
is improved, as is security in door unlocking operation. 
[0016] Yet further, in the above vehicle control sys- 
tem, the detection means may be a body detection sen- 
sor for detecting an approaching vehicle user. 
[0017] Here, "body detection sensor" may include a 
photo-sensor or any other sensor which can detect, for 
example, a user's hand extended to the door knob be- 
cause the user intends to opening the door, based on a 
changing gain of the antenna incorporated into, for ex- 
ample, the door knob. 

[001 8] With this arrangement, approach of a portable 
transceiver (i.e., a user) can be accurately detected. 
Moreover, as ID verification completes at a timing where 
the portable transceiver (i.e., a user) enters the large 
area, subsequent processing to the detection using a 
small area can be simplified, enabling prompt controlling 
of the vehicle-control system. 

[0019] Yet further, the above vehicle control system, 
may further comprise operation area selection means 



for selectively activating one detection means, the one 
being associated with a specific location. 
[0020] Here "specific detection means associated 
with a specific location" indicates detection means for 

5 detecting approach by a user or a portable transceiver 
to, for example, the driver seat door. The detection 
means can perform minimum detection so as not to im- 
pede a user's smooth entry to the vehicle, even when 
the battery is left less than a predetermined amount. 

10 With this arrangement, the function of the vehicle control 
system can be utilized while reducing battery consump- 
tion. 

[0021] Yet further, the above vehicle control system, 
may further comprises area changing means for chang- 
es jng a transmission area for the ID request signal sent 
from the small area ID request means. 
[0022] With this arrangement, a transmission area for 
an ID request signal from the small ID request means 
can be desirably determined. That is, with a small trans- 

20 mission area, excessive user detection will be prevent- 
ed when, for example, the vehicle is in a narrow space, 
such as in a garage, leaving little space around the ve- 
hicle and the user may have to pass near the vehicle 
even when he does not intend to get on the vehicle. An 

25 approaching user can be accurately recognized and his 
intention of getting on the vehicle can be precisely con- 
firmed. On the other hand, with a large transmission ar- 
ea, control over the vehicle-mounted device can be be- 
gun at an early stage. 

30 [0023] Still further, in the above vehicle control sys- 
tem, the area switching means suspends operation of 
detection means associated with an unlocked door. 
[0024] With such an arrangement, as operation of the 
detection means on a door once used by the user car- 

35 rying a portable transceiver is suspended, battery con- 
sumption can be reduced while, as other detection 
means continue to operate despite the suspension, ap- 
proach to other doors by other users carrying other port- 
able transceiver s with an authorized ID can be detect- 

40 ed, so that associated doors will be promptly unlocked 
for the user's smooth entry to the vehicle. 
[0025] Yet further, the above vehicle control system 
may further comprise driven state detection means for 
detecting a driven state of the vehicle, and operation 

45 suspension means for suspending operation of the large 
area ID request means and the detection means while 
driven state of the vehicle is kept detected. 
[0026] With this arrangement, when it is assured that 
the vehicle is in a condition being controlled by the user 

50 himself, by detecting a driven state of the vehicle, for 
example, activation of an engine or travelling of the ve- 
hicle, in other words, the fact that the user has gotten in 
the vehicle, operation of the large area ID request 
means and the detection means is suspended. As a re- 

55 suit, battery consumption is reduced. 

[0027] Still further, in the above vehicle control sys- 
tem, the large area ID request means may send a wake- 
up signal at a predetermined interval for detecting 
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whether or not a portable transceiver is present around 
the vehicle, and forms the first large area and the second 
large area based on a predetermined priority order when 
presence of the portable transceiver is confirmed. 
[0028] A "wake-up signal" may preferably be transmit- 5 
ted at a relatively long interval, such as, for example, 
300 msec. With this arrangement, as a large area is 
swept intermittently, battery consumption is further re- 
duced. Also, alternate formation of the first and second 
large area enables further reduction of battery con- 10 
sumption while achieving reliably detection of approach 
by a portable transceiver. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0029] The above and other objects, features, and ad- 
vantages of the present invention, will become further 
apparent from the following description of the preferred 
embodiment taken in conjunction with the accompany- 
ing drawings wherein: 20 

Fig. 1 is a diagram explaining a detection area for 
a portable transceiver of a vehicle control system 
according to a first preferred embodiment of the 
present invention; 25 
Fig. 2 is a block diagram depicting a structure of a 
vehicle-side system of a vehicle control system ac- 
cording to the first preferred embodiment of the 
present invention; 

Fig. 3 is a diagram explaining a structure of a port- 30 
able transceiver of a vehicle control system accord- 
ing to the first preferred embodiment of the present 
invention; 

Fig. 4 is a flowchart explaining a process procedure 
followed by a vehicle-side system according to the 35 
first preferred embodiment of the present invention; 
Fig. 5A is a front view of a man detection sensor 
applicable to a vehicle control system according to 
a second preferred embodiment of the present in- 
vention; 40 
Fig. 5B is a sectional view of a body detection sen- 
sor applicable to a vehicle control system according 
to a second preferred embodiment of the present 
invention; 

Fig. 5C is a block diagram showing a structure of a 45 
body detection sensor applicable to a vehicle con- 
trol system according to the second preferred em- 
bodiment of the present invention; 
Fig. 6 is a diagram explaining a detection area for 
a portable transceiver of a vehicle control system so 
according to a third preferred embodiment of the 
present invention; 

Fig. 7 is a block diagram depicting a structure of a 
vehicle-side system of a vehicle control system ac- 
cording to the third preferred embodiment of the 55 
present invention; 

Fig. 8 is a flowchart explaining a process procedure 
followed by a vehicle-side system according to the 
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third preferred embodiment of the present inven- 
tion; 

Fig. 9 is a flowchart explaining in detail a procedure 
to output a large area ID request signal; and 
Fig. 10 is a timing chart showing operation condition 
of a vehicle-side system and a portable transceiver. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0030] In the following, preferred embodiments of the 
present invention will be described referring to the ac- 
companying drawings. 

Embodiment 1. 

[0031] Fig. 1 is a schematic diagram showing detec- 
tion areas formed by a vehicle control system according 
to a first embodiment of the present invention, to detect 
a user (i.e., a portable transceiver (transmitter/receiver) 
12 carried by a user) approaching a vehicle 10. 
[0032] The first embodiment is characterized by the 
fact that detection area consists of a large area 14 and 
a plurality of small areas 16a-16f. The large area 14 is 
formed with the vehicle 10 at a center, while a plurality 
of (six in the first embodiment description) small areas 
16a-16f, each being smaller than the large area 14, are 
formed around the vehicle 10. The large area 14 and 
the small areas 1 6a-1 6f are switched for use, depending 
on the approaching state of a portable transceiver 1 2 to 
the vehicle 10, for accurate detection of approach of the 
portable transceiver 12 (i.e., the user). 
[0033] The large area 14 is, for example, a substan- 
tially circular detection area formed with the vehicle 10 
at the center and may have a radius of, for example, 10 
m. Specifically, the large area 14 is an area reachable 
for a large area signal, a signal carried by an electric 
wave of a high frequency (e.g., an order of a few hun- 
dreds MHz). A portable transceiver 12 in the large area 
14 is detected by the vehicle-side system recognizing a 
response signal sent from the transceiver 12 in reply to 
a large area signal. 

[0034] The small areas 16a-16f each are, for exam- 
ple, a substantially round detection area formed having 
aim radium, and, specifically, is an area reachable for 
a small area signal, a signal carried by an electric wave 
of a low frequency (e.g., an order of a few KHz). A port- 
able transceiver 12 having entered any of the small ar- 
eas 16a-16f is detected by the vehicle-side system rec- 
ognizing a response signal sent from the transceiver 1 2 
in response to a small area signal, and the vehicle- 
mounted device is then controlled. 
[0035] Fig. 2 is a conceptual diagram schematically 
showing a structure of a vehicle-side system 18 of the 
vehicle control system according to the first embodi- 
ment. The vehicle-side system 18 includes a first trans- 
mitter 20, a second transmitter 22, a receiver 24, and a 
controller 26, the former three being connected to the 
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controller 26. The first transmitter 20 sends, as a large 
area signal, a large area ID request signal containing a 
predetermined ID code. The second transmitter 22 
sends, as a small area signal, a small area ID request 
signal containing a predetermined ID code. The receiver 
24 receives a response signal which is a response ID 
signal containing a predetermined ID sent from a port- 
able transceiver 12 in reply to a large or small area ID 
request signal. The controller 26 is responsible for com- 
prehensive control over the entire system. 
[0036] The first transmitter 20 is connected to a first 
antenna 20a, installed, for example, at the middle of the 
roof of the vehicle 1 0, together constituting a large area 
ID request means. The second transmitter 22 is con- 
nected to second to seventh antenna 22a-22f, together 
constituting a small area ID request means which acts 
as a detection means. The second, third, fifth, and sixth 
antennas 22a, 22b, 22d, 22e are installed, for example, 
each on each door, as shown in Fig. 1, and the fourth 
and seventh antennas 22c, 22f are installed near the 
rear and front bumpers, respectively. The receiver 24 is 
connected to an eighth antenna 24a, which may be in- 
stalled at a desired point on the vehicle 10. Note that 
each antenna has a size and shape which do not dam- 
age the vehicle 10 design, and is installed on a desired 
point on the vehicle 10 such that they do not hamper the 
functions of the vehicle 10. 

[00371 The controller 26 is also connected to a mem- 
ory 28, which comprises a ROM or the like. The memory 
28 stores reference IDs to be compared for verification 
with response IDs, the response IDs being sent from a 
portable transceiver 12 in reply to a large or small area 
ID request signal sent thereto by the first or second 
transmitter 20 or 22. Note that the controller 26 is further 
connected to a vehicle-mounted device, such as a door 
lock controller 30, and controls the device when it rec- 
ognizes an approaching portable transceiver 12 (i.e., 
the user) based on a signal received by the receiver 24. 
A vehicle-mounted device may include a lighting con- 
troller, an engine starting controller, and a driving con- 
dition controller for optimum steering and/or sheet posi- 
tions for each user). The receiver 24, the eighth antenna 
24a, the controller 26, the memory 28, and so on togeth- 
er constitute an ID verification means. The controller 26 
includes an area switching means for activating detec- 
tion means using small areas 1 6a-1 6f as a detection ar- 
ea when a response ID is verified to coincide with a ref- 
erence ID. 

[0038] Fig. 3 is a block diagram showing a structure 
of the portable transceiver 12, Preferably, the portable 
transceiver 1 2 is incorporated into, for example, the grip 
of an ignition key, a key holder which can be easily at- 
tached to ignition or other keys, or the like. The portable 
transceiver 12 has a structure including an electric con- 
trol unit (ECU) 32 as a major component. The ECU 32 
is connected to a first detector 36, a second detector 40, 
and a transmitter 42. The first detector 36 is also con- 
nected to a first antenna 34 for receiving a large area ID 
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request signal, and the second detector 40 is also con- 
nected to a second antenna 38 for receiving a small area 
ID request signal. The transmitter 42 is also connected 
to a third antenna 44 for, via which, sending a response 
5 ID signal in reply to a large or small area ID request sig- 
nal. The ECU 32 is further connected to a memory 46 
for storing response ID signals to be read therefrom 
when needed. 

[0039] Next, the operation of the vehicle-side system 

10 18 of the vehicle control system will be described refer- 
ring to the flowchart shown in Fig. 4. 
[0040] When the ignition key of a vehicle 1 0 is not in- 
serted, the controller 26 activates the first antenna 20a 
via the first transmitter 20 (S100) to form a large area 

15 14, as shown in Fig. 1 . A larger area 1 4 is an area reach- 
able for an electric wave carrying a large area ID request 
signal, as described above, and formed using electric 
waves of small power and a high frequency (e.g., ap- 
proximately 300 MHz) which can create a detection area 

20 dimly covering a relatively large region. When a user 
with a portable transceiver 12 enters the large area 14, 
and the first detector 36 of the portable transceiver 12 
receives, via the first antenna 34, a large area ID request 
signal, the ECU 32 immediately reads a corresponding 

25 response ID from the memory 46, and sends the re- 
sponse ID signal via the transmitter 42 and the third an- 
tenna 44. The transmitter 42 uses a transmission fre- 
quency of, e.g., 300 MHz. 

[0041] In the vehicle-side system 18, the response ID 

30 is received via the eighth antenna 24a (whose receiving 
frequency may be, e.g., 300 MHz) by the receiver 24, 
and the controller 26 then reads a reference ID for a 
large area (a reference ID-1) from the memory 26 for 
comparison with the received response ID (S101). 

35 When they are verified to coincide with each other, the 
controller 26 suspends operation of the first transmitter 
20 (the first antenna 20a), and simultaneously activates, 
via the second transmitter 22, the second to seventh an- 
tenna 22a-22f (S102) to form small areas 16a-16f, as 

40 shown in Fig. 1. Small areas 16a-17f each are an area 
reachable for an electric wave carrying a small area ID 
request signal, as described above, and formed using 
electric waves of a low frequency (e.g., approximately 
125 KHz) which can create a detection area intensively 

45 covering a relatively small area. 

[0042] Once small areas 16a-16f are formed, small 
area ID request signals are sent individually via associ- 
ated antennas. Then, when the user carrying a portable 
transceiver 12 further approaches the vehicle 10, the 

so transceiver 12, particularly the second detector 40 
thereof, can receive via the second antenna 38 a small 
area ID request signal associated with any of the small 
areas 16a-17f. When any small area ID request signal 
is received, the ECU 32 immediately reads a response 

55 id corresponding to the received small area ID, from the 
memory 46, and sends the response ID signal via the 
transmitter 42 and the third antenna 44. 
[0043] With the response ID received in the vehicle- 
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side system 1 8, the controller 26 compares the received 
response ID with reference IDs sequentially read from 
the memory 28 to see with which of the reference IDs 
the received ID coincides. Note that reference ID-2 cor- 
responds to a small area 16a; reference ID-3 corre- 5 
sponds to a small area 1 6b; reference ID-4 corresponds 
to a small area 16c; reference ID-5 corresponds to a 
small area 16d; reference ID-6 corresponds to a small 
area 16e; and reference ID-7 corresponds to a small ar- 
ea 16f. Provide that the received response ID is verified 10 
to coincide with reference ID-2 (S103). Then, the 
number of times when they coincide with each other, or 
N, is detected. Specifically, whether or not N is equal to 
or more than a predetermined time, e.g., five, is deter- 
mined (S104). With this determination, whether or not *5 
the user with a portable transceiver 1 2 stays in the small 
area 1 6a for more than a predetermined time period , can 
be decided. The detection is made based on the under- 
standing that a user staying in the same small area for 
more than a predetermined time period is more likely to 20 
attempt to enter the vehicle 10 through the associated 
door. Therefore, when N is judged as equal to or more 
than five, the door associated with the small area 16a, 
namely door 1, is unlocked (S105). Then, whether or not 
the user with the portable transceiver 1 2 moved to an- 25 
other door, in other words, whether or not the user at- 
tempts to open another door from the outside of the ve- 
hicle 10, is detected. For this purpose, a received re- 
sponse ID is again compared with a reference ID for a 
small area for verification at S103. Meanwhile, when the 30 
detection at S1 04 proves that the number of times of the 
coincident N is less than five, whether the user remains 
in the small area 16a or moved to another small area is 
then detected. Specifically, a receivable response ID is 
again compared with a reference ID for a small area for 35 
verification at S1 03. 

[0044] When the controller 26 determines at S103 
that the received response ID does not coincide with a 
reference ID-2, that response ID is further compared 
with other reference IDs sequentially read from the *o 
memory 28. Provide that the response ID coincides with 
a reference ID-3 (S106). Then, whether or not the 
number of times of the coincidence, or N, is equal to or 
more than a predetermined time, e.g., five, is detected 
(S107), similar to the case with reference ID-2. When it 45 
is confirmed that the user stays in the small area 1 6b for 
more than a predetermined time period, the user might 
be understood as getting on the vehicle 10 through the 
associated door, i.e., door 2 in this case, and the door 
2 is therefore unlocked (S1 08). After the door 2 was un- 50 
locked, the operation flow returns to S103 to determine 
whether or not a received response ID coincides with 
other reference IDs. 

[0045] Specifically, ID verification is carried out as 
above, sequentially using reference ID-4 corresponding 55 
to a small area 16c for unlocking a trunk (S109-S111), 
using a reference ID-5 corresponding to a small area 
1 6d for unlocking door 3 (omitted in the flowchart), using 
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a reference ID-6 corresponding to a small area 16e for 
unlocking door 4 (omitted in the flowchart), and using a 
reference ID-7 corresponding to a small area 16f for un- 
locking a hood (S112-S114). 

[0046] When a user carrying a portable transceiver 1 2 
moves from the front of the vehicle 10 through the small 
area 16f to the small area 16a, the door 1 on the driver 
side is unlocked. When the user moves through the 
small areas 16f, 16a, and 16b in this order, the door 2 
is unlocked with an expectation that the user may open 
the rear door on the driver side. Further, when the user 
stays in the small area 16e for a moment and then 
moves to the small area 1 6f and further to the small area 
1 6a, the doors 4 and 1 are unlocked in this order with 
an expectation that the user may open the door 4 on the 
passenger side and then gets on the vehicle 10 through 
the door 1 on the driver side. In this manner, door un- 
locking operation is carried out according to the user's 
behavior. 

[0047] When the received response ID does not co- 
incide with any of the reference IDs 2-7, or when the 
received response ID ceases to so coincide, the con- 
troller 26 then detects whether or not any door is un- 
locked (S115). When no unlocked door is detected, the 
controller 26 then determines that the user with the port- 
able transceiver 1 2 approached the vehicle 1 0 for a pur- 
pose other than operation of the vehicle 10, and sus- 
pends operation of the second to seventh antennas 22a- 
22f, thereby halting intensive user-approach detection 
using many small areas (S116). Instead, the first anten- 
na 20a is activated (S100) thereby resuming rough, 
large area user-approach detection. 
[0048] In contrast, when an unlocked door is detected 
at S115, the controller 26 halts operation of the second 
to seventh antennas 22a-22f, and activates the first an- 
tenna 20a (S1 1 7) to send a large area ID request signal 
for detection of the presence of a portable transceiver 
12 (i.e., a user). Then, whether or not a response ID is 
sent from a portable transceiver 12 in reply to the large, 
area ID request signal (i.e., a response ID coincident 
with a reference ID-1), is detected (S118). When such 
a response ID is identified and when the response ID 
coincides with reference ID-1 ten or more times (S119), 
the controller 26 determines that a portable transceiver 
12 (i.e., a user) is present within the large area 14 
formed surrounding the vehicle 10. After the determina- 
tion, the controller 26 suspends operation of the first 
transmitter 20 (the first antenna 20a) and simultaneous- 
ly activates, via the second transmitter 22, the second 
to seventh antenna 22a-22f (S1 02) for accurate location 
of the portable transceiver 12 (i.e., the user), as de- 
scribed above. On the other hand, when the controller 
26 fails to verify at S118 that the received response ID 
coincides with a reference ID-1, it is then determined 
that a portable transceiver 12 (i.e., the user) has moved 
out of the large area 14, in other words, it has moved 
away from the vehicle 10. The controller 26 then locks 
any unlocked door, if any, (S120) before processing at 
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S101 and thereafter is repeatedly carried out for detec- 
tion of a user entering the large area 14. 
[0049] As described above, the controller 26 selec- 
tively switches, according to a user's approach to the 
vehicle 10, detection areas between a large area for 
rough detection and small areas for intensive detection 
using a plurality of detection means for detection of a 
portable transceiver 12. That is, when a user is away 
from the vehicle, too intensive detection is not applied 
so that driving power can be saved thereby reducing 
battery consumption. Moreover, as approaching state of 
a portable transceiver 12 (i.e., a user) to a vehicle 10 
can be accurately recognized through detection using a 
small area, a door lock mechanism can be controlled at 
an optimum timing. 

[0050] Note that small areas 1 6a-1 6f may be set hav- 
ing a desirable radius, other than the example radius of 
1 m used in the above description. This can be achieved 
through provision of an area changer 26a to the control- 
ler 26, which changes a transmission area for a small 
area ID request signal. For example, a user may pass 
near the vehicle 1 0 without an intention of getting on the 
vehicle 10 in a small parking lot. Under such circum- 
stance, if the door is unlocked when it is unnecessary 
or door unlocking/locking operation is repeatedly carried 
out, the user may feel uneasy, and security may be de- 
teriorated. Therefore, in a situation where a user may 
often pass near the vehicle, the radius of each of the 
small areas 16a-16f may be set at, for example, 0.5 m 
or 0.3 m to prevent the above inconvenience. 
[0051] Further, an operation area selector 26b may be 
provided connected to the controller 26, for selectively 
forming only a specific small area or areas. For example, 
when the battery of the vehicle 10 is reduced below a 
predetermine amount level, which is recognized by the 
controller 26, the operation area selector 26b forms only 
a predetermined small area or areas. That is, in order 
to achieve smart-entry control over at least a door need- 
ed to be thus controlled, e.g., the door 1 on the driver 
side, only the small area 16a is automatically formed. 
With this arrangement, battery consumption can be fur- 
ther reduced. Also, the provision of an operation area 
selector 26b allows a user to freely and desirably form 
a small area or areas 16a-16f. This enables controlling 
of, for example, only the doors on the driver and pas- 
senger sides. 

[0052] In the above, ail doors, including a trunk and 
hood, are controlled equally. However, as a trunk and 
hood are less frequently opened than other doors, as- 
sociated detection areas and the number of coincidence 
times N may be set using the controller 26, the area 
changer 26a, the operation area selector 26b, and so 
on, such that excessively reactive detection is prevent- 
ed. 

[0053] Also, when the vehicle 1 0 is located near a TV 
transmission tower or other source of electromagnetic 
radiation on the order of a few hundred MHz, the electric 
waves from the TV tower may act as disturbance waves 



on the vehicle control system of the present invention, 
suppressing the electric waves used in the first embod- 
iment and deteriorating detection sensitivity. In such a 
situation, the controller 26 may be unable to recognize 

5 a response ID sent with respect to a large area ID re- 
quest signal (a response ID corresponding to a refer- 
ence ID-1 ). Specifically, as shown in the flowchart of Fig. 
4, when no reply is returned from a portable transceiver 
12 despite 100 or more times of transmission of a large 

10 area ID request signal (S1 21 ), it is determined that there 
exists any external factor which disturbs the electric 
waves of the system, and detection may be switched to 
use the second to seventh antenna 22a-22f, which use 
a relative low frequency less subject to the above dis- 

15 turbance. With this arrangement, approaching state of 
a portable transceiver 12 can be reliably recognized 
even in the neighborhood of any disturbance factor, 
such as a transmission tower as described above. 
[0054] Note that the logic diagram in Fig. 4 is shown 

20 only as an example, and the same advantage as that of 
the first embodiment can be achieved using other logic 
patterns for switching between large and small areas 
depending on the approaching state of a portable trans- 
ceiver 12. 

25 

Embodiment 2. 

[0055] In the first embodiment as described above, a 
user is located using a detection means which transmits 

30 small area ID request signals associated with small ar- 
eas 16a-16f and recognizes a corresponding response 
ID. In a second embodiment of the present invention, a 
body detection sensor is used as a detection means. 
[0056] Figs. 5A-5C are diagrams showing an example 

35 of a body detection sensor. The example sensor is a slit 
type antenna 50 installed in a space 48a within a door 
knob 48, or the like. Such a sensor using a slit-type an- 
tenna 50 recognizes an approaching user, based on a 
changing antenna gain in response to a user's hand put 

40 close to the knob 48. The antenna 50 is driven by a con- 
trol circuit 52, which is installed, for example, in the in- 
side of the door. Fig. 5C shows a structure of the control 
circuit 52. In operation, the controller 26 (Fig. 2), having 
recognized a response ID corresponding to a large area 

45 ID request signal (reference ID-1 ), supplies an antenna 
driving signal to an oscillator 54 of the control circuit 52 
(Fig. 5C), rather than driving the second transmitter 22, 
so that the slit type antenna 50 outputs an electric wave 
of, e.g., 2.45 GHz. When the detection circuit 56 detects 

so a user's hand approaching the door knob 48 based on 
a changing antenna gain, the detection circuit 56 sup- 
plies a detection signal to the controller 26 so that the 
controller 26 unlocks the relevant door based on the de- 
tection signal. After unlocking the door, a response ID 

55 in reply to a large area ID request signal is given verifi- 
cation, similar to the first embodiment, to determine 
whether or not the portable transceiver 12 (i.e., the user) 
has moved away from the vehicle 10. When it is con- 
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firmed that the transceiver 12 has been out of the large 
area 14, the controller 26 locks any unlocked door. 
[0057] As described above, the use of a body detec- 
tion sensor can simplify the structure of the involved de- 
vices as it is sufficient to transmit only one type of ID 
between the vehicle-side system 18 and the portable 
transceiver 12. Further, since ID verification completes 
when the portable transceiver (i.e., the user) enters the 
large area, processing subsequent to the detection us- 
ing small areas can be simplified, and therefore the ve- 
hicle-mounted device can be promptly controlled. Still 
further, since approach of a portable transceiver can be 
accurately detected, vehicle doors are not unlocked if it 
is unnecessary even when the vehicle is in a small park- 
ing lot or in other situations, such as those described 
above in the description of the first embodiment. 
[0058] Note that, similar to the first embodiment, it 
may be arranged such that only a detection sensor, or 
sensors, arranged in a selected place or places on a 
vehicle are operated depending on the residual battery 
power. In this case, a body detection sensor on a driver 
side is preferably operated. 

[0059] When a larger number of small areas than 
those in the first and second embodiments, i.e., six ar- 
eas, are formed, a user (i.e., a portable transceiver 12) 
can be more precisely located, so that a vehicle-mount- 
ed device can be controlled more closely in response to 
the user's behavior. Further, in addition to or in place of 
the locking control over the vehicle doors, the trunk, and 
the hood, as described in the first and second embodi- 
ments, vehicle-mounted devices, such as, a lighting 
controller (an ignition key light, a foot light, and so on), 
an engine starting controller, a driving condition control- 
ler (mirror position, sheet position, and so on) may be 
activated upon detection of a user so that every condi- 
tion with the vehicle 10 can smoothly be set ready for 
driving by the time the user gets in the vehicle 1 0. 

Embodiment 3. 

[0060] In the second embodiment, once an approach- 
ing portable transceiver 12 in a large area is detected, 
all installed body detection sensors, including those not 
on the side on which the transceiver 12 was detected 
(e.g., a driver side ), are activated. However, this may 
deteriorate security, as causing a risk that the vehicle 
door might be opened by a third person (though this 
problem can be addressed by setting an appropriate 
range for a larger area 14). To prevent this prbblem, a 
large area may preferably be formed separately such 
that a first large area 58 is formed on the driver side 
while a second large area 60 is formed on the passenger 
side as shown in Fig. 6. 

[0061] With separate formation of detection areas as 
above, an entered portable transceiver 12 in the first 
large area 58 will trigger operation of only the body de- 
tection sensors 62a, 62b installed on the doors 1 and 2 
on the driver side. Likewise, an entered portable trans- 
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ceiver 12 in the second large area 60 will trigger opera- 
tion of only the body detection sensors 62c, 62d on the 
doors 3 and 4 on the passenger side. That is, prepara- 
tion for door unlocking operation is made only with the 

5 doors on the side where a portable transceiver 12 (i.e., 
the user) approaches the vehicle 10. As a result, secu- 
rity deterioration can be prevented. Further, as body de- 
tection sensors are selectively activated, battery con- 
sumption can be reduced compared to a case, such as 

10 in the second embodiment, where all body detection 
sensors are simultaneously activated. Note that the first 
and second large areas 58 and 60 may be formed either 
simultaneously or alternately. Alternate formation can 
further reduce battery consumption. 

15 [0062] Fig. 7 is a conceptual diagram schematically 
showing a structure of a vehicle-side system 64 of the 
vehicle control system according to the third embodi- 
ment. In this system 64, a controller 68 for comprehen- 
sive control over the entire system is connected to a driv- 

20 er side transmitter 66a and a passenger side transmitter 
66b. The driver side transmitter 66a sends, as a large 
area signal, a large area ID request signal containing a 
predetermined ID code to a portable transceiver 12 pos- 
sibly present on the driver side of the vehicle 10. The 

25 driver side transmitter 66a is further connected to a driv- 
er side transmitter antenna 70a for forming a first large 
area 58, shown in Fig. 6, using a large area ID request 
signal. Likewise, the passenger side transmitter 66b, 
further connected to a passenger side transmitter an- 

30 tenna 70b, forms a second large area 60. The above 
transmitters and antenna, namely the drive seat side 
transmitter 66a, the driver side transmitter antenna 70a, 
the passenger side transmitter 66b, and the passenger 
side transmitter antenna 70b, together constitute a large 

35 area ID request means. The driver side transmitter an- 
tenna 70a may be incorporated into, for example, a door 
handle knob on the driver side of the vehicle 1 0, and the 
passenger side transmitter antenna 70b may be incor- 
porated into, for example, a door handle knob on the 

40 passenger side. Note that the driver and passenger side 
transmitters 66a and 66b may be a single transmitter, 
differing from the above, where they are different enti- 
ties. 

[0063] The controller 68 is further connected to a re- 
45 ceiver 72 for receiving, via a receiver antenna 72a, a 
response ID signal containing a predetermined ID, or a 
response signal, sent by a portable transceiver 12 in re- 
ply to a large area ID request signal. The receiver an- 
tenna 72a may be installed at a desired point on a ve- 
50 hide for favorable signal reception. 

[0064] The controller 68 is further connected to a 
memory 74, which comprises a ROM or the like. The 
memory 74 stores reference IDs to be compared for ver- 
ification with response IDs, the response IDs being sent 
55 from a portable transceiver 12 in reply to a large area 
ID request signal sent by the driver and passenger side 
transmitters 66a and the 66b. An ID verification means 
included in the controller 68 verifies whether or not the 
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received response ID coincides with a reference ID 
stored in the memory 74. When such verification is 
made, the controller 68 starts detection of a user carry- 
ing a portable transceiver 12 by activating any body de- 
tection sensors 62a-62d corresponding to either the first 
or second large area 58 or 60, to which the portable 
transceiver 12 entered. When the user's intention of 
opening the door is confirmed by any of the sensors 62a- 
62d, the controller 68 controls a door lock controller 76, 
mounted to the vehicle 1 0, to unlock the door associated 
with the body detection sensor having detected the user. 
Note that, to conserve battery power, the controller 68 
is connected to a driven state detector 78 which deter- 
mines whether or not door-lock control needs to be ap- 
plied, based on driven state of the vehicle. The driven 
state detector 78 may include an activation detector for 
detecting activation of an engine or a speed detecting 
for detecting traveling of a vehicle. Note that the portable 
transceiver 12 according to the third embodiment may 
have the same structure as is shown in Fig. 3 excluding 
the second detector 40 and the second antenna 38. 
[0065] Fig. 8 is a flowchart showing door-lock control 
process using the structure shown in Fig. 7. 
[0066] The controller 68 determines, based on an out- 
put from the driven state detector 78, whether or not the 
vehicle is in a driven state, e.g., in traveling state (S200). 
When such determination is positive, in other words, 
when a user is in the vehicle 10, the driven state of the 
vehicle is continually monitored and no large area ID re- 
quest signals are sent as smart-entry control is unnec- 
essary. Specifically, operation of the large area ID re- 
quest means and the detection means is suspended by 
an operation suspension means included in the control- 
ler 68 thereby preventing battery consumption due to 
smart-entry control. 

[0067] On the other hand, when it is confirmed at 
S200 that the vehicle is not in a driven state, the con- 
troller 68 activates the driver and passenger side trans- 
mitters 66a and 66b to send a large area ID request sig- 
nal (S201 ) for formation of the first and second large 
areas 58 and 60, as shown in Fig. 6. 
[0068] The controller 68 then detects whether or not 
the receiver 72 received a response ID via the receiving 
antenna 72a (S202). When no response was received, 
that is, when no authorized portable transceiver 12 is in 
either the first or second large area 58 or 60, the oper- 
ation flow returns to S200 to send a large area ID re- 
quest signal again based on the state of the vehicle 10 
(S201). On the other hand, when any response is de- 
tected at S202, the controller 68 determines whether the 
response was sent from a portable transceiver 12 in the 
first large area 58 (on the driver side ) or in the second 
large area 60 (on the passenger side) (S203). Here, 
more than one portable transceiver 12 may be used for 
one vehicle. In such a case, a driver and passengers 
may respectively carry their transceivers 12 when ap- 
proaching the vehicle. In this light, the controller 68 de- 
termines at S203 whether the response was detected 



on the driver side only, the passenger side only, or both 
the driver and passenger sides. Note that the driver and 
passenger side transmitters 66a and 66b may alternate- 
ly send a large area I D request signal as it will be difficult 
5 to discriminate a direction in which a portable transceiv- 
er 12 approaches if they send the signals at the same 
time. With alternate signal output, the approaching di- 
rection of the portable transceiver 12 can be known from 
the transmission timing. 
w [0069] Referring to S203, when response is obtained 
only on the driver side (in the first large area), the sen- 
sors installed on the driver side, namely, the body de- 
tection sensor 62a (the front sensor) and the body de- 
tection sensor 62b (the rear sensor), are solely activated 
15 (S204). Subsequently, a determination is made as to 
whether or not the body detection sensor s 62a or 62b 
is responding to the hand of a user with a portable trans- 
ceiver 12 put close to the relevant door knob (S205). If 
the determination is affirmative, the controller 68 causes 
20 the door lock controller 76 to unlock the door associated 
with the responded sensor (S206). Once a door is un- 
locked, the body detection sensor associated with that 
unlocked door no longer needs to perform user detec- 
tion operation. Therefore, operation of that sensor is 
25 suspended by an area switching means included in the 
controller 68 (S207). By suspending operation of a body 
detection sensor after use, wasteful battery consump- 
tion can be prevented. After the suspension at S207, the 
operation flow returns to S205, where whether or not the 
30 other body detection sensor on the driver side also re- 
sponds, is detected. On the other hand, when neither of 
the active body detection sensors 62a and 62b re- 
sponds at S205, after a predetermined time, such as, 
for example, five seconds, (S208), operation of all cur- 
35 rently activated body detection sensors is suspended 
(S209) before the operation flow returns to S200. That 
is, it is determined that the user with a portable trans- 
ceiver 12 has entered or does not intend to enter the 
vehicle 10 through the door on the driver side, and the 
40 first and second large areas are again formed based on 
the driven state of the vehicle 12 to resume detection of 
a portable transceiver 12. Operation of the body detec- 
tion sensors thereafter remains suspended until recog- 
nition of a portable transceiver 12, so that battery con- 
45 sumption can be prevented. 

[0070] Referring again at S203, when response is de- 
tected solely on the passenger side (the second large 
area), the body detection sensor 62d (a front sensor) 
and the body detection sensor 62c (a rear sensor) are 
50 driven (S21 0), and the controller 68 causes the door lock 
controller 76 to unlock only the door corresponding to 
the responded body detection sensor, similar to the 
above (S211 -S21 3). When no sensor responds at S21 1 , 
after a lapse of a predetermined time (S208). all current- 
55 |y driven body detection sensors are suspended (S209). 
Thereafter, the first and second large areas are again 
formed based on the driven state of the vehicle 10 to 
resume detection of a portable transceiver 12. 
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[0071] Here, as described above, a plurality of author- 
ized portable transceivers 12 may be used for one ve- 
hicle 10 (for family or company use). In such a case, 
individuals other than the driver may carry an authorized 
portable transceiver 12, and therefore, it is possible that, 5 
at S203, the body detection sensors on the driver side 
(the first large area) and on the passenger side (the sec- 
ond large area) may simultaneously receive a response 
ID which will be verified coincident with a reference ID. 
In this case, the controller 68 activates body detection 10 
sensors for all doors (S214), and, similar to the above, 
causes the door lock controller 76 to unlock only the 
door or doors corresponding to a responded body de- 
tection sensor (S215-S217). When no sensor responds 
(S215) after a lapse of a predetermined time period 15 

(5208) , all body detection sensors are deactivated 

(5209) . Thereafter, the first and second large areas are 
again formed based on the driven state of the vehicle 
10 to resume detection of a portable transceiver 12. 
[0072] As described above, when a first large area 58 20 
and a second large area 60 are separately formed on 

the driver and passenger sides, respectively, driving of 
a body detection sensor installed on the side without a 
user carrying a portable transceiver 12 can be prohibit- 
ed. As a result, security can be improved. Also, with pro- 25 
hibition against operating a body detection sensor on a 
door without possibility of a user's entry at that door, bat- 
tery consumption can be reduced, 
[0073] Similar to the aforementioned embodiments, it 
may be arranged such that door-lock control is per- 30 
formed only on the driver side according to the residual 
battery amount dropped below a predetermined level. 
In such a case, formation of a first large area only is 
preferred. 

[0074] Fig. 9 shows a flowchart for transmission of a 35 
large area ID request signal at S201 in Fig. 8. Fig. 10 
shows a timing chart indicative of operation condition of 
a vehicle-side system and a portable transceiver. 
[0075] To conserve battery consumption, it is prefer- 
able that a large area ID request signal, having a large *o 
data amount and consuming large power for transmis- 
sion, is transmitted only when response is most likely 
returned from a portable transceiver 1 2. Therefore, be- 
fore transmission of a large area ID request signal, the 
controller 68 sends, via the driver and passenger side 45 
transmitters 66a and 66b, a signal with small power con- 
sumption, or a wake-up signal A, in a predetermined in- 
terval, such as 300 msec, to detect presence of a port- 
able transceiver (whether or not that transceiver be- 
longs to the concerned vehicle 10 is not detected) so 
(S300). Each wake-up signal A is achieved through con- 
tinuous transmission of a signal of, e.g., 134.2 KHz for 
1 msec. A wake-up signal A is sent simultaneously to 
the first and second large areas 58 and 60, shown in 
Fig. 6. For transmission of a wake-up signal A, the con- 55 
trailer 68 instructs the driver and passenger side trans- 
mitters 66a and 66b to transmit a wake-up signal A, and 
the receiver 72 to operate for a time period long enough 
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to receive a response expected to be returned from a 
portable transceiver 12, if any. 

[0076] Thereafter, the controller 68 detects whether 
or not the receiver 72 received a response from a port- 
able transceiver 12 (S301). With no response received 
while the receiver 72 is operating, after a predetermined 
period, e.g., 300 msec, measured by a timer (S302), 
transmission of a wave-up signal A is again instructed 
at S300. With this arrangement, the receiver 72 result- 
antly operates substantially intermittently when no re- 
sponse is received. As a result, power battery consump- 
tion can be reduced. On the other hand, upon receipt of 
a response B with respect to a wake-up signal A, as 
shown in Fig. 10, in other words, when a portable trans- 
ceiver 12 is present either in the first or second large 
areas 58 or 60, the controller 68 then sends a simple 
verification code, or car number C, toward the first large 
area on the driver side (S303). A car number C is a fixed 
code of, for example, 12 bits (2 12 =4096 types), and used 
for recognition of a portable transceiver 12 belonging to 
a vehicle control system of this embodiment. Being a 
fixed code, a car number C is highly secured. 
[0077] When no response from a portable transceiver 
12 is received in reply to the car number C (S304), in 
other words, when it is not assured that a portable trans- 
ceiver 12 belonging to that vehicle 10 is present in the 
first large area 58, the controller 68 then sends a car 
number C toward the second large area 60 on the pas- 
senger side, as shown in Fig. 10 (S305). When still no 
response is received with respect to the car number C 
sent toward the second large area 60 (S306), and it is 
not assured that a portable transceiver 12 belonging to 
that vehicle 10 is present in the second large area 58 
or, in other words, when it is determined that the portable 
transceiver having entered either the first or second 
large area 58 or 60 is not the one belonging to a vehicle 
control system of this embodiment, after a lapse of a 
predetermined time (S302), the controller 68 sends a 
wake-up signal A again, as shown in Fig. 9. 
[0078] On the other hand, when a response D is re- 
ceived at S306 with respect to the car number C sent 
toward the second large area 60, the controller 68 then 
sends a priority code E via the passenger side transmit- 
ter 66b toward the second large area 60 (S307). A pri- 
ority code E is a code for detecting, in the case where 
a plurality of (e.g., eight, or2 3 ) portable transceivers 12 
are used for one vehicle (for family or company use), 
which one of the plurality of portable transceivers 12 is 
present in the second large area 50. 
[0079] When the receiver 72 receives a response F 
sent from the portable transceiver 1 2 in reply to the third 
priority code E, the controller 68 can thereby determine 
that the portable transceiver which entered the second 
large area 60 is the one with the third priority, and send 
a large area ID request code G (a large area ID request 
signal), unique to the portable transceiver with the third 
priority, to the second large area 60 (S308). 
[0080] A large area ID request code G may be, for ex- 
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ample, a 32 bit random code, and can also be referred 
to as a challenge code. The portable transceiver 1 2 gen- 
erates a response code based on a challenge code ac- 
cording to a certain function. With this arrangement, se- 
curity, which depends on a response to a challenge 5 
code, is significantly improved. Note that as many prior- 
ity codes E as portable transceivers 1 2 used for one ve- 
hicle 10 are available. After having received a response 
F from a portable transceiver 12, a priority code E is no 
longer output, and a large area ID request code G (a 
large area ID request signal) will be sent instead. 
[0081] Referring to S304, when a response D is re- 
ceived in reply to the car number C sent toward the first 
large area 58, the controller 68 sends a priority code E 
via the driver side transmitter 66a toward the first large 
area 58. With a response F received, the controller 68 
then sends a large area ID request signal (a large area 
ID request code G) corresponding to the response F to- 
ward the first large area 58 (S309-S31 0). Thereafter, the 
operation flow returns to S202 (Fig. 8), where a re- 
sponse ID from a portable transceiver 12 is awaited. 
[0082] As described above, a large area ID request 
signal having a large data amount and consuming large 
power for transmission, is transmitted only after the ve- 
hicle specified an approaching portable transceiver 12. 
Therefore, even when a plurality of portable transceiv- 
ers 12 are used for a single vehicle 10, transmission of 
a large area ID request signal need be made only once. 
This can reduce battery consumption. 
[0083] In the flowchart of Fig. 9, car numbers are sent 
in the directions of the driver (D), passenger (P), and 
driver (D) seat sides in this order. The direction for send- 
ing a car number may instead be desirably determined, 
such as in the order of directions D, P, P, D, D, P.... Also, 
priority codes may be sent either in a predetermined or- 
der or according to a transceiver with higher priority. For 
example, a method in which the priority code used in 
previous transmission is set, through learning function 
of the system, to be initially transmitted in the following 
detection, may be preferable. Priority code transmission 
in this manner may increase the possibility that a large 
ID request signal is output more promptly, contributing 
to reduction of battery consumption. 
[0084] It should be noted that the same advantage as 
that of the third embodiment using a body detection sen- 
sor can be obtained with an arrangement such as is de- 
scribed in the first embodiment using small areas to as- 
sure the intention of a user with a portable transceiver 
12, of getting on the vehicle. 

[0085] According to the present invention, an ap- 
proaching user to a vehicle can be accurately detected 
without applying excessive detection operation, while 
suppressing battery consumption, to control vehicle- 
mounted devices at an optimum timing 
[0086] In addition, formation of large areas both on 
the driver and passenger sides enables detection of a 
user's approaching direction, and improves security. As 
this arrangement also reduce operation duration of the 



detection means, battery consumption can be further re- 
duced. 



Claims 

1. A vehicle control system, comprising: 

large area ID request means for sending an ID 
request signal to a portable transceiver present 
in a specific area around a vehicle to form a 
large area; 

ID verification means for receiving a response 
ID in reply to the ID request signal to conduct 
verification with the response ID received; 
area switching means for activating at least one 
detection means using a detection area smaller 
than the larger area when the response ID re- 
ceived is verified coincident with a reference ID; 
and 

control means for controlling operation of a ve- 
hicle-mounted device based on a detection re- 
sult by the detection means. 

A vehicle control system according to claim 1, 
wherein the control means controls a door-lock con- 
troller for controlling locking/unlocking operation 
with respect to doors of the vehicle. 

A vehicle control system according to claim 1, 
wherein the large area ID request means forms a 
first large area and a second large area in lateral 
directions with respect to the vehicle on a driver side 
and a passenger side, respectively, at a predeter- 
mined timing, and the area switching means acti- 
vates individually at least one detection area formed 
either on the driver side or the passenger side of 
the vehicle, based on a response ID sent from a 
portable transceiver from at least one of the first 
large area or the second large area. 

A vehicle control system according to claim 1, 
wherein the detection means is small area ID re- 
quest means for sending an ID request signal which 
is different from the ID request signal to be sent to 
the large area, and the control means controls op- 
eration of the vehicle-mounted device when the ID 
verification means verifies that a response ID in re- 
ply to the ID request signal sent from the small area 
ID request means coincides with a reference ID. 

A vehicle control system according to claim 1, 
wherein the detection means is a body detection 
sensor for detecting an approaching vehicle user. 

A vehicle control system according to claim 1, fur- 
ther comprising operation area selection means for 
selectively activating one detection means associ- 
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ated with a specific location. 

7. A vehicle control system according to claim 4, fur- 
ther comprising area changing means for changing 

a transmission area for the ID request signal sent 5 
from the small area ID request means. 

8. A vehicle control system according to claim 2, 
wherein the area switching means suspends oper- 
ation of detection means associated with an un- 10 
locked door. 

9. A vehicle control system according to claim 1, fur- 
ther comprising: 

15 

driven state detection means for detecting a 
driven state of the vehicle, and 
operation suspension means for suspending 
operation of the large area ID request means 
and the detection means while driven state of 20 
the vehicle is kept detected. 

10. A vehicle control system according to claim 3, 
wherein the large area ID request means sends a 
wake-up signal at a predetermined interval for de- 25 
tecting whether or not a portable transceiver is 
present around the vehicle, and forms the first large 
area and the second large area based on a prede- 
termined priority order when presence of the porta- 
ble transceiver is confirmed. 30 

11. A vehicle control system according to claim 2, 
wherein the large area ID request means forms a 
first large area and a second large area in lateral 
directions with respect to the vehicle on a driver side 35 
and a passenger side, respectively, at a predeter- 
mined timing, and the area switching means indi- 
vidually activates at least one detection area formed 
either on the driver side or the passenger side of 
the vehicle, based on a response ID sent from a *o 
portable transceiver having entered at least one of 
the first large area or the second large area. 

12. A vehicle control system according to claim 11, 
wherein the detection means is small area ID re- 45 
quest means for sending an ID request signal which 

is different from the ID request signal to be sent to 
the specific area within the large area, and the con- 
trol means controls operation of the vehicle-mount- 
ed device when the ID verification means verifies so 
that a response ID in reply to the ID request signal 
sent from the small area ID request means coin- 
cides with a reference ID. 
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14. A vehicle control system according to claim 11 , fur- 
ther comprising operation area selection means for 
selectively activating one detection means associ- 
ated with a specific location. 

15. A vehicle control system according to claim 11, 
wherein the area switching means suspends oper- 
ation of detection means associated with an un- 
locked door. 

16. A vehicle control system according to claim 11 , fur- 
ther comprising: 

driven state detection means for detecting a 
driven state of the vehicle, and 
operation suspension means for suspending 
operation of the large area ID request means 
and the detection means while driven state of 
the vehicle is kept detected. 

17. A vehicle control system according to claim 11, 
wherein the large area ID request means sends a 
wake-up signal in a predetermined interval for de- 
tecting whether or not a portable transceiver is 
present around the vehicle, and forms the first large 
area and the second large area based on a prede- 
termined priority order when presence of the porta- 
ble transceiver is confirmed. 

18. A vehicle control system according to claim 12, fur- 
ther comprising operation area selection means for 
selectively activating one detection means associ- 
ated with a specific location. 

19. A vehicle control system according to claim 12, fur- 
ther comprising area changing means for changing 
a transmission area for the ID request signal sent 
from the small area ID request means. 

20. A vehicle control system according to claim 12, 
wherein the area switching means suspends oper- 
ation of detection means associated with an un- 
locked door. 

21. A vehicle control system according to claim 12, fur- 
ther comprising: 

driven state detection means for detecting a 
driven state of the vehicle, and 
operation suspension means for suspending 
operation of the large area ID request means 
and the detection means while the driven state 
of the vehicle is detected. 



13. A vehicle control system according to claim 11, 
wherein the detection means is a body detection 
sensor for detecting an approaching vehicle user. 



55 



Patentanspruche 



1. Fahrzeugsteuerungssystem mit 
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einer Grolibereichs-ldentifikations-Anforde- 
rungseinrichtung zum Senden eines Identifikations- 
Anforderungssignals zu einem tragbaren Sender/ 
Empfanger, der in einem besonderen Bereich um 
ein Fahrzeug vorhanden ist. um einen Grolibereich 5 
zu bilden, 

einer Identifikations-Verifizierungseinrichtung 
zum Empfang einer Antwort-ldentifikation in Beant- 
wortung auf das Identifikations-Anforderungssi- 
gnal, um eine Verifikation mit der empfangenen Ant- 10 
wort-ldentifikation durchzufuhren, 

einer Bereichsschalteinrichtung zur Aktivie- 
rung zumindest einer Erfassungseinrichtung unter 
Verwendung eines Erfassungsbereichs, der kleiner 
als der groliere Bereich ist, wenn die empfangene 15 
Antwort-ldentifikation als mit einer Referenz-ldenti- 
fikation ubereinstimmen verifiziert worden ist, und 

einer Steuerungseinrichtung zur Steuerung 
des Betriebs einer an einem Fahrzeug angebrach- 
ten Vorrichtung auf der Grundlage eines Erfas- 20 
sungsergebnisses durch die Erfassungseinrich- 
tung. 

Fahrzeugsteuerungssystem nach Anspruch 1, wo- 
bei die Steuerungseinrichtung eine Turverriege- 25 
lungssteuerungseinrichtung zur Steuerung eines 
Verriegelungs-/Entriegelungsbetriebs in Bezug auf 
Turen des Fahrzeugs steuert. 

Fahrzeugsteuerungssystem nach Anspruch 1, wo- 30 
bei die Grofibereichs-ldentifikations-Anforderungs- 
einrichtung einen ersten Grolibereich und einen 
zweiten Grolibereich jeweils in seitlichen Richtun- 
gen in Bezug auf das Fahrzeug auf der Fahrerseite 
und der Beifahrerseite zu einem vorbestimmten 35 
Zeitverlauf bildet, und die Bereichsschalteinrich- 
tung individuell zumindest einen Erfassungsbe- 
reich, der entweder auf der Fahrerseite oder der 
Beifahrerseite des Fahrzeugs gebildet ist, auf der 
Grundlage einer Antwort-ldentifikation, die aus ei- *o 
nem tragbaren Sender/Empfanger gesendet wor- 
den ist, aus zumindest entweder dem ersten 
Grolibereich Oder dem zweiten Grolibereich akti- 
viert 

45 

Fahrzeugsteuerungssystem nach Anspruch 1 , wo- 
bei die Erfassungseinrichtung eine Kleinbereichs- 
Identifikations-Anforderungseinrichtung zum Sen- 
den eines Identifikations-Anforderungssignal ist, 
das sich von dem zu dem Grolibereich zu senden- so 
den Identifikations-Anforderungssignal unterschei- 
det, und die Steuerungseinrichtung den Betrieb der 
an dem Fahrzeug angebrachten Vorrichtung steu- 
ert, wenn die Identifikations-Verifikationsvorrich- 
tung verifiziert, dass eine Antwort-ldentifikation in 55 
Beantwortung auf das aus der Kleinbereichs-lden- 
tifikations-Anforderungseinrichtung gesendeten 
Identifikations-Anforderungssignal mit einer Refe- 



renz-ldentifikation ubereinstimmt. 

5. Fahrzeugsteuerungssystem nach Anspruch 1, wo- 
bei die Erfassungseinrichtung ein Korpererfas- 
sungssensor zur Erfassung einer herankommen- 
den Fahrzeuganwenders ist. 

6. Fahrzeugsteuerungssystem nach Anspruch 1 , wei- 
terhin mit einer Betriebsbereichsauswahleinrich- 
tung zur wahlweisen Aktivierung einer Erfassungs- 
einrichtung, die einer besonderen Stelle zugeord- 
net ist. 

7. Fahrzeugsteuerungssystem nach Anspruch 4, wei- 
terhin mit einer Bereichsanderungseinrichtung zur 
Anderung eines Sendebereichs fur das aus der 
Kleinbereichs-ldentifikations-Anforderungseinrich- 
tung gesendete Signal. 

8. Fahrzeugsteuerungssystem nach Anspruch 2, wo- 
bei die Bereichsschalteinrichtung den Betrieb der 
Erfassungseinrichtung aussetzt, die einer entrie- 
gelten Tur zugeordnet ist. 

9. Fahrzeugsteuerungssystem nach Anspruch 1 , wei- 
terhin mit 

einer Antriebszustandserfassungseinrich- 
tung zur Erfassung eines Antriebszustands des 
Fahrzeugs, und 

einer Betriebaussetzungseinrichtung zur 
Aussetzung des Betriebs der Grolibereichs-ldenti- 
fikations-Anforderungseinrichtung und der Erfas- 
sungseinrichtung, wahrend der Antriebszustand 
des Fahrzeugs weiter erfasst wird. 

10. Fahrzeugsteuerungssystem nach Anspruch 3, wo- 
bei die Grolibereichs-ldentifikations-Anforderungs- 
einrichtung ein Aufwecksignai zu einem vorbe- 
stimmten Interval! sendet, um zu erfassen, ob in der 
Umgebung des Fahrzeugs ein tragbarer Sender/ 
Empfanger vorhanden ist oder nicht, und den er- 
sten Grolibereich und den zweiten Grolibereich auf 
der Grundlage einer vorbestimmten Prioritatsrei- 
henfolge bildet, wenn das Vorhandensein des trag- 
baren Sender/Empfangers bestatigt wird. 

11. Fahrzeugsteuerungssystem nach Anspruch 2, wo- 
bei die Grolibereichs-ldentifikations-Anforderungs- 
einrichtung einen ersten Grolibereich und einen 
zweiten Grolibereich in seitlichen Richtung in Be- 
zug auf das Fahrzeug jeweils auf der Fahrerseite 
und der Beifahrerseite zu einem vorbestimmten 
Zeitverlauf bildet, und die Bereichsschalteinrich- 
tung individuell zumindest einen Erfassungsbe- 
reich, der entweder auf der Fahrerseite oder der 
Beifahrerseite gebildet ist, auf der Grundlage einer 
Antwort-ldentifikation aktiviert, die aus einem trag- 
baren Sender/Empfanger gesendet wird, der in zu- 
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mindest entweder dem ersten Grofcbereich oder 
den zweiten GroRbereich gelangt ist. 

12. Fahrzeugsteuerungssystem nach Anspruch 11, 
wobei die Erfassungseinrichtung eine Kleinbe- 5 
reichs-ldentifikations-Anforderungseinrichtung 

zum Senden eines Identifikations-Anforderungssi- 
gnal ist, das sich von dem zu dem besonderen Be- 
reich innerhalb des GroRbereichs zu sendenden 
Identifikations-Anforderungssignal unterscheidet, 10 
und die Steuerungseinrichtung den Betrieb der an 
dem Fahrzeug angebrachten Vorrichtung steuert, 
wenn die Identifikations-Verifikationsvorrichtung 
verifiziert, dass eine Antwort-ldentifikation in Beant- 
wortung auf das aus der Kleinbereichs-ldentifikati- 15 
ons-Anforderungseinrichtung gesendeten Identifi- 
kations-Anforderungssignal mit einer Referenz- 
Identifikation ubereinstimmt. 

13. Fahrzeugsteuerungssystem nach Anspruch 11, 20 
wobei die Erfassungseinrichtung ein Korpererfas- 
sungssensor zur Erfassung einer herankommen- 
den Fahrzeuganwenders ist. 

14. Fahrzeugsteuerungssystem nach Anspruch 11, 25 
weiterhin mit einer Betriebsbereichsauswahlein- 
richtung zur wahlweisen Aktivierung einer Erfas- 
sungseinrichtung, die einer besonderen Stelle zu- 
geordnet ist. 

30 

15. Fahrzeugsteuerungssystem nach Anspruch 11, 
wobei die Bereichsschalteinrichtung den Betrieb 
der Erfassungseinrichtung aussetzt, die einer ent- 
riegelten Tur zugeordnet ist. 

35 

16. Fahrzeugsteuerungssystem nach Anspruch 11, 
weiterhin mit 

einer Antriebszustandserfassungseinrich- 
tung zur Erfassung eines Antriebszustands des 
Fahrzeugs, und 40 

einer Betriebaussetzungseinrichtung zur 
Aussetzung des Betriebs der Groftbereichs-ldenti- 
fikations-Anforderungseinrichtung und der Erfas- 
sungseinrichtung, wahrend der Antriebszustand 
des Fahrzeugs weiter erfasst wird. 45 

17. Fahrzeugsteuerungssystem nach Anspruch 11, 
wobei die Grofcbereichs-ldentifikations-Anforde- 
rungseinrichtung ein Aufwecksignal zu einem vor- 
bestimmten Intervall sendet, um zu erfassen, ob in 50 
der Umgebung des Fahrzeugs ein tragbarer Sen- 
der/Empfanger vorhanden ist oder nicht, und den 
ersten Groftbereich und den zweiten Groftbereich 

auf der Grundlage einer vorbestimmten Prioritats- 
reihenfolge bildet, wenn das Vorhandensein des 55 
tragbaren Sender/Empfangers bestatigt wird. 

18. Fahrzeugsteuerungssystem nach Anspruch 12, 



710 B1 




weiterhin mit einer Betriebsbereichsauswahlein- 
richtung zur wahlweisen Aktivierung einer Erfas- 
sungseinrichtung, die einer besonderen Stelle zu- 
geordnet ist. 

19. Fahrzeugsteuerungssystem nach Anspruch 12, 
weiterhin mit einer Bereichsanderungseinrichtung 
zur Anderung eines Sendebereichs fur das aus der 
Kleinbereichs-ldentifikations-Anforderungseinrich- 
tung gesendete Signal. 

20. Fahrzeugsteuerungssystem nach Anspruch 12, 
wobei die Bereichsschalteinrichtung den Betrieb 
der Erfassungseinrichtung aussetzt, die einer ent- 
riegelten Tur zugeordnet ist. 

21. Fahrzeugsteuerungssystem nach Anspruch 12, 
weiterhin mit 

einer Antriebszustandserfassungseinrich- 
tung zur Erfassung eines Antriebszustands des 
Fahrzeugs, und 

einer Betriebaussetzungseinrichtung zur 
Aussetzung des Betriebs der Grofcbereichs-ldenti- 
fikations-Anforderungseinrichtung und der Erfas- 
sungseinrichtung, wahrend der Antriebszustand 
des Fahrzeugs weiter erfasst wird. 



Revendications 

1. Systeme de commande de vehicule comprenant : 

un moyen de requete d'lD en zone etendue per- 
mettant d*envoyer un signal de requete d'lD a 
un emetteur-recepteur portable present dans 
une zone specifique autour d'un vehicule afin 
de former une zone etendue ; 
un moyen de verification d'lD permettant de re- 
cevoir un ID de reponse en reponse au signal 
de requete d'lD, afin de proceder a une verifi- 
cation a I'aide de TID de reponse recu ; 
un moyen d'activation de zone permettant d'ac- 
tiver au moins un moyen de detection a I'aide 
d f une zone de detection plus petite que la zone 
etendue lorsque Ton verifie que I'lD de reponse 
recu coincide avec un ID de reference ; et 
un moyen de commande permettant de com- 
mander le fonctionnement d'un dispositif instal- 
ls dans le vehicule, base sur le resultat d'une 
detection effectuee par le moyen de detection. 

2. Systeme de commande de vehicule selon la reven- 
dication 1, dans lequel le moyen de commande 
commande un dispositif de commande du ver- 
rouillage des portes, afin de commander le fonction- 
nement du verrouiliage/deverrouillage en ce qui 
concerne les portes du vehicule. 
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3. Systeme de commande de vehicule selon la reven- 
dication 1, dans lequel le moyen de requete d'lD en 
zone etendue forme une premiere zone etendue et 
une seconde zone etendue dans des directions la- 



8. Systeme de commande de vehicule selon la reven- 
dication 2, dans lequel le moyen d'activation de zo- 
ne interrompt le fonctionnement du moyen de de- 
tection associe a une porte deverrouiliee. 

9. Systeme de commande de vehicule selon la reven- 
dication 1 , comprenant en outre : 

un moyen de detection de I'etat de conduite 
permettant de detecter un etat de conduite du 
vehicule, et 

un moyen d'interruption du fonctionnement 



permettant d'interrompre le fonctionnement du 
moyen de requete d'lD en zone etendue et du 
moyen de detection lorsque I'etat de conduite 
du vehicule est detecte. 

10. Systeme de commande de vehicule selon la reven- 
dication 3, dans lequel le moyen de requete d'lD en 
zone etendue envoie un signal de reveil a interval- 
les predetermines afin de detecter si un emetteur- 
recepteur portable est ou non present autour du ve- 
hicule, et forme la premiere zone etendue et la se- 
conde zone etendue sur la base d'un ordre de prio- 
rity predetermine lorsque ia presence de I'emetteur- 
recepteur portable est confirmee. 

1 1 . Systeme de commande de vehicule selon la reven- 
dication 2, dans lequel le moyen de requete d' ID 
en zone etendue forme une premiere zone etendue 
et une seconde zone etendue dans des directions 
laterales par rapport au vehicule, respectivement 
du cote du conducteur et du cote du passager, a un 
moment predetermine, et dans lequel le moyen 
d'activation de zone active individuellement au 
moins une zone de detection formee du cote du 
conducteur ou du cote du passager du vehicule, en 
se basant sur un ID de reponse envoye a partir d'un 
emetteur-recepteur portable qui a penetre dans un 
moins Tune de la premiere zone etendue ou de la 
seconde zone etendue. 

12. Systeme de commande de vehicule selon la reven- 
dication 11, dans lequel le moyen de detection est 
un moyen de requete d'lD en zone restreinte per- 
mettant d'envoyer un signal de requete d'lD diffe- 
rent du signal de requete d'lD & envoyer £ la zone 
specifique au sein de la zone etendue, et dans le- 
quel le moyen de commande commande le fonc- 
tionnement du dispositif installe dans le vehicule 
lorsque le moyen de verification d'lD verifie qu'un 
ID de reponse en reponse au signal de requete d'lD 
envoye a partir du moyen de requete d'lD en zone 
restreinte coincide avec un ID de reference. 

13. Systeme de commande de vehicule selon la reven- 
dication 11, dans lequel le moyen de detection est 
un capteur de detection de corps capable de detec- 
ter un utilisateur qui s'approche du vehicule. 

14. Systeme de commande de vehicule selon la reven- 
50 dication 11, comprenant en outre un moyen de se- 
lection de la zone de fonctionnement permettant 
d'activer de facon selective un moyen de detection 
associe £ un emplacement specifique. 

55 15. Systeme de commande de vehicule selon la reven- 
dication 1 1 , dans lequel le moyen d'activation de zo- 
ne interrompt le fonctionnement du moyen de de- 
tection associe a une porte deverrouiliee. 



terales par rapport au vehicule, respectivement du 5 
cote du conducteur et du cote du passager, a un 
moment predetermine, et dans lequel le moyen 
d'activation de zone active individuellement au 
moins une zone de detection formee du cote du 
conducteur ou du cote du passager du vehicule, en 10 
se basant sur un ID de reponse envoye a partir d'un 
emetteur-recepteur portable £ partir d'au moins 
Tune de la premiere zone etendue ou de la seconde 
zone etendue. 

15 

4. Systeme de commande de vehicule selon la reven- 
dication 1 , dans lequel le moyen de detection est 
un moyen de requete d'lD en zone restreinte per- 
mettant d'envoyer un signal de requete d'lD diffe- 
rent du signal de requete d'lD a envoyer dans la zo- 20 
ne etendue, et dans lequel le moyen de commande 
commande le fonctionnement du dispositif installe 
dans le vehicule lorsque le moyen de verification d' 
ID verifie qu'un ID de reponse en reponse au signal 
de requete d'lD envoye £ partir du moyen de reque- 25 
te d'lD en zone restreinte coincide avec un ID de 
reference. 

5. Systeme de commande de vehicule selon la reven- 
dication 1, dans lequel le moyen de detection est 30 
un capteur de detection de corps capable de detec- 
ter un utilisateur qui s'approche du vehicule. 

6. Systeme de commande de vehicule selon la reven- 
dication 1, comprenant en outre un moyen de se- 35 
lection de la zone de fonctionnement permettant 
d'activer de facon selective un moyen de detection 
associe £ un emplacement specifique. 

7. Systeme de commande de vehicule selon la reven- 40 
dication 4, comprenant en outre un moyen de chan- 
gement de zone permettant de changer une zone 
de transmission pour le signal de requete d'lD en- 
voye a partir du moyen de requete d'lD en zone res- 
treinte. 45 
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16. Systeme de commande de vehicule selon la reven- 
dication 11, comprenant en outre : 

un moyen de detection de I'etat de conduite 
permettant de detecter un etat de conduite du 5 
vehicule, et 

un moyen d'interruption du fonctionnement 
permettant d'interrompre le fonctionnement du 
moyen de requete d'lD en zone etendue et du 
moyen de detection lorsque I'etat de conduite 10 
du vehicule est detecte. 

17. Systeme de commande de vehicule selon la reven- 
dication 11, dans lequel le moyen de requete d'lD 

en zone etendue envoie un signal de reveil a inter- 15 
valles predetermines afin de detecter si un emet- 
teur-recepteur portable est ou non present autour 
du vehicule, et forme la premiere zone etendue et 
!a seconde zone etendue sur la base d'un ordre de 
priorite predetermine lorsque la presence de Pemet- 20 
teur-recepteur portable est confirmee. 

18. Systeme de commande de vehicule selon la reven- 
dication 12, comprenant en outre un moyen de se- 
lection de la zone de fonctionnement permettant 25 
d'activer de facon selective un moyen de detection 
associe a un emplacement specifique . 

19. Systeme de commande de vehicule selon la reven- 
dication 12, comprenant en outre un moyen de 30 
changement de zone permettant de changer une 
zone de transmission pour le signal de requete d'lD 
envoye a partir du moyen de requete d'lD en zone 
restreinte. 

35 

20. Systeme de commande de vehicule selon la reven- 
dication 12, dans lequel le moyen deactivation de zo- 
ne interrompt le fonctionnement du moyen de de- 
tection associe a une porte deverrouillee. 

40 

21 . Systeme de commande de vehicule selon la reven- 
dication 12, comprenant en outre : 

un moyen de detection de I'etat de conduite 
permettant de detecter un etat de conduite du 45 
vehicule, et 

un moyen d'interruption du fonctionnement 
permettant d'interrompre le fonctionnement du 
moyen de requete d'lD en zone etendue et du 
moyen de detection lorsque I'etat de conduite so 
du vehicule est detecte. 
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